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The Peculiarities of Capacitance Vessel Reflex Responses  

The  neurogen ic  effects  on  the  res i s t ance  and  capac i t ance  
vessels are cons idered  to  be  similar ,  i.e. cons t r i c t o r y  u n d e r  
pressor  sys temic  ca rd iovascu l a r  responses  and  d i l a to ry  
u n d e r  depressor  ones. This  p o i n t  of v iew has  a r i sen  as a 
resu l t  of e x p e r i m e n t s  us ing  electr ic  s t i m u l a t i o n  o f  sym-  
p a t h e t i c  f ibres  ~ s and t h e  s tud ies  of some reflexes 4-7. 
At  t he  same  t i m e  t h e  poss ib i l i ty  of d i f fe ren t  responses  of 
t he  skele ta l  musc le  res i s tance  and  capac i t ance  vessels 
u n d e r  pressor  synoca ro t id  ref lexes was shown  s. T h i s  
s t u d y  was i n t e n d e d  to revea l  t he  c h a r a c t e r  of capac i t ance  
a n d  res i s tance  vessel  responses  u n d e r  some pressor  a n d  
depressor  reflexes.  

Method. E x p e r i m e n t s  were p e r f o r m e d  on ca ts  u n d e r  
u r e t h a n e  anaes the s i a  (1 g/kg). Responses  of t he  res i s tance  
vessels were iden t i f i ed  b y  t he  changes  of per fus ion  pres-  
sure and  t he  responses  of the  capac i t ance  vessels b y  t he  
va lue  of m a x i m a l  o u t p u t  of s to r ing  of b lood s. 

Results.  E x p e r i m e n t s  pe r fo rmed  revea led  t h a t  ref lex 
responses  of c apac i t ance  a n d  res i s tance  vessels in  t h e  
h i n d q u a t e r  p r e p a r a t i o n  could be  e i the r  s imi la r  or dif- 
ferent .  U n d e r  t he  pressor  synoca ro t id  ref lexes (56 exper i -  
m e n t s ;  F igure  1, I), t h e  cons t r i c t ion  of t h e  res i s tance  
vessels was obse rved  in 8 6 %  of t he  tr ials ,  t h e  pe r fus ion  
pressure  inc reas ing  b y  14.3 ~ 1.9%. I d e n t i c a l  responses  
of t he  capac i t ance  vessels were obse rved  in 51% of t h e  
tr ials ,  t h e  outflow" increase  f rom these  vessels (by t he  
u p p e r  p o i n t  in  t he  venous  b lood out f low curve)  be ing  on 
t he  ave rage  1.8 ~= 0.2 ml, a n d  in 42% of t he  t r ia l s  out -  
flow decrease  of 2.3 ~: 0.5 ml  was observed .  There  were 
no  changes  of t he  vessel  capac i ty  aga ins t  the  b a c k g r o u n d  
of t h e  res i s t ance  vessel  cons t r i c to r  responses  in 7% of 
expe r imen t s .  The  electr ic  s t i m u l a t i o n  (10 V, 60 imp/see,  
5 msec) of the  sciat ic  ne rve  a f fe ren ts  (Figure 1, II)  caused  
a ref lex rise of vessel  res i s tance  of 10.2 -~ 0.9% of in i t ia l  
va lue  in 86 % of exper imen t s .  IRe sponses  of t he  capac i t ance  
vessels could be d i f fe ren t :  t he  c a p a c i t y  decreased  b y  
1 .6~ :0 .3  ml  in  44% of exper imen t s ,  i t  increased  b y  
1 . 5 i 0 . 3  ml in  44% of e x p e r i m e n t s ;  t he re  were no  
changes  in 5% of e x p e r i m e n t s  a n d  t he  responses  were 
b iphas i c  ( increase of capac i ty  w i t h  a decrease  following) 
in  7% of expe r imen t s .  D u r i n g  electr ic  s t i m u l a t i o n  (15 V, 
30 imp/sec,  5 msec) of t he  b r ach i a l  ne rve  a f fe ren t s  (43 
e x p e r i m e n t s  ; F igure  1, I I I ) ,  t h e  vessel res i s tance  increased 
b y  1 4 . 7 •  1.8% above  cont ro l  in. 8 6 %  of exper imen t s ,  
t h e  vessel  c a p a c i t y  be ing  decreased  b y  2 . 4 •  0.4 ml  in  
40% e x p e r i m e n t s  a n d  be ing  increased  b y  1.5-L 0.4 ml  
in 37%,  no  changes  were obse rved  in 11% and  t h e y  were 
b iphas ic  ( increase w i t h  a dec rease  following) in 12%. 
Thus ,  in  c o n t r a s t  to  p rev ious  d a t a  s on t he  iden t ica l  
cons t r i c to r  responses  of res i s tance  and  capac i t ance  ves-  
sels in  t h e  h i n d q u a t e r  p r e p a r a t i o n  d u r i n g  electr ic  s t imula-  
t ion  of t he  l u m b a r  s y m p a t h e t i c  chain,  the  p r e s en t  s t u d y  
showed t h a t  ref lex responses  of t he  capac i t ance  vessels 
could differ  q u a l i t a t i v e l y  f rom those  of the  res i s tance  
vessels. 

I n t e s t i n a l  chemoref lexes  (10-1000 Y n ico t ine  or cap- 
sa ic ine  in to  t he  pe r fus ion  f luid of t he  h u m o r a l I y  isola ted 
loop of t h e  smal l  in tes t ine)  in  82% of e x p e r i m e n t s  
(per formed on 28 cats) p roduced  an  increase  of t he  resist-  
ance  in a b d o m i n a l  ao r t a  vascu la r  bed  to 7.0 • 0.3% of 
control ,  t h e  vessel  r es i s t ance  be ing  decreased in 2 experi-  
m e n t s  (Figure  2, I). Capac i ty  of t he  v. c ava  pos te r io r  
vascu la r  bed  (Figure 2, 1) decreased  b y  1.8 ~2 0.3 ml  in  
57% of t he  e x p e r i m e n t s  a n d  increased  b y  1.6-~ 0.2 ml  
in  43%.  The  pressor  syn0ca ro t id  ref lex (Figure 2, I1) 
was a c c o m p a n i e d  b y  increase  of t he  vessel res i s tance  to  
11.3 :~ 2 .3% of con t ro l  in  94% of expe r imen t s ,  decrease  
of vessel  c apac i t y  b y  2.7 z~ 0.6 ml  occur red  in 80%. I n  

o the r  20% of e x p e r i m e n t s  an  increase  of vessel  c apac i t y  
b y  2.4 ~= 0.6 ml  was observed .  

In  e x p e r i m e n t s  pe r fo rmed  on 20 ca ts  reflexes f rom 
receptors  of t he  r i gh t  h e a r t  were s tud ied  a f t e r  i ts  h a e m o -  
dynamic ,  i sola t ion (venous b lood was impel led  w i t h  a 
p u m p  in to  a. p u l m o n a l i s  t h r o u g h  t h e  r i g h t  h e a r t  bypass) .  
S t r e t c h i n g  of t he  r i g h t  a t r i u m  (Figure  3, 1) decreased  t he  
res i s tance  in a b d o m i n a l  a o r t a  vascu la r  bed  b y  11.5 
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Fig. 1. Directivity of resistance and capacitance vessels responses in 
hindquarter preparation under pressor synocarotid reflex (I), electric 
stimulation of the sciatic (II) and brachial (III) nerves afferents. 
On the ordinate, scale in percents; white rectangles, responses of 
resistance vessels; black rectangles, responses of capacitance vessels; 
above abscissa, constrictor responses; below, dilatator responses. 
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Fig. 2. The character of changes in resistance of the abdominal 
aorta vascular bed and outflow of blood from v. cava posterior under 
intestinal chemoreflexes (1) and pressor syllocarotid reflex (II). 
Designations same as in Figure 1. 
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Fig. 3. Directivity of reflex changes in vascular resistance and 
capacity under stretching of right atrium (I) and ventricle (IIL 
Designations same as in Figure 1. 
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1.6% in 94% of tr ials ,  increased  t he  capac i ty  of t h e  v. c ava  
pos te r io r  vascu la r  bed  b y  2.1 4- 0.7 ml  in  61~o, decreased 
i t  b y  1.9 :~ 0.3 ml  in  21% and  d id  no t  a l t e r  i t  ill 18% of 
exper imen t s .  S t r e t ch ing  of t he  r i g h t  ven t r i c l e  (Figure 3, I I )  
decreased t he  vessel  res i s tance  in 96% of e x p e r i m e n t s  
(by 13.2=~ 1.5~o), increased  t h e  vessel  c apac i t y  in  64% 
(by 2.7 • 0.7 ml), decreased  i t  in  24% (by 1.6 • 0.2 ml) 
and  did  no t  a l t e r  t he  vessel  capac i ty  in  12~o. 

Analys i s  of t he  d a t a  o b t a i n e d  showed t h a t  vascu la r  
anas tomoses  and  responses  of t h e  res i s tance  vessels d id  
n o t  p l ay  a n  essent ia l  role in  changes  of t he  vessels '  
c apac i ty  observed.  

Conclusion. Changes  of t he  vessel  c apac i t y  resu l ted  
f rom the  pressor  synocaro t id  reflexes, i n t e s t i n a l  chemo-  
reflexes a n d  reflexes f rom t he  r i g h t  a t r i u m  or ven t r i c l e  
a n d  electric s t i m u l a t i o n  of t he  somat i c  ne rve  a f fe ren t s  

can  be  e i the r  s imi lar ly  or d i f fe ren t ly  d i rec ted  as com- 
p a r e d  w i t h  t h e  responses  of t he  res i s tance  vessels.  

BBIBO;XBI. Id3MeHeHHg eMKOCTH c0cy~0B 60)]BIUOFO KpyFa 
KpOB006pa~eHHg npH npeccopHblX eUHoKap0T~;IHBIX pe- 
~ne~cax, CTHMyJ~tIVIH a~epeHTHbIX BOJIOI<OH c0MaTHqecKux 
HepBoB, xemopeqbaeKcax c KumeqHuKa ~ pe~DaeKcax c npa-  
~oro npe~cep~ua u n ,  ~4<enyJIoqKa MOFyT 6blTb KaK O~IU0- 
HanpaBaeHHbli~ no xapaKTepy c pea~tmn~u peaacTnB~tx 
cocy~oB, TaK tI VIpOTHBOIIO.IIO~t,~tlBIMVI VIM. 
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A u g m e n t a t i o n  du n o m b r e  et de la taille des cel lules adipeuses  dans  l 'ob6sit6 nutrit ionnel le  de 
la Souris  

On p e u t  p rodui re  une  ob6sit6 chez le r a t  e t  la souris  
avec  des r6gimes hyper l ip id iques  s ' i ls son t  donn6s  suf- 
f i s a m m e n t  t 6 t  ~,". Nous  avons  m o n t r 6  que  ce t t e  ob6sit6, 
s u r t o u t  p o u r  la femelle, es t  plus  i m p o r t a n t e  chez la souris  
que  eelle p rodui te ,  avec  les m~mes  r6gimes e t  dans  les 
mgmes  condi t ions ,  ehez le r a t  2. On sa l t  aussi  que  le t i s su  
ad ipeux  du  r a t  es t  s eu l emen t  hype r t roph i6 ,  il ne  p r4sen te  
pas  d ' acc ro i s semen t  s ignif icat i f  du  n o m b r e  des cellules 
ad ipeuses  darts ee t y p e  d 'ob6si t4  a. 

Ce t r a v a i l  a donc  pou r  b u t  de d 6 t e r m i n e r  s ' i l  y a ou 
lion une  hyperp las i e  des ad ipocy tes  chez la souris r e n d u e  
ob6se p a r  u n  r6gime hype r l i p id ique  donn6  ad  l ib i tum.  

Matdriel et mdthodes. Trois  r6gimes semi - syn th4 t iques  
( far ine ,  son, cas6ine, sa indoux,  v i t amines ,  sels min6raux)  
on t  6t4 utilis6s. Le  r4gime t 6 m o i n  T ,  c o m p r e n d  2,5% de 
l ipides et  les deux  r6gimes S a et  $4 ~ 41,5~o de l ip ides  
en  poids  son t  isocaloriques.  P a r  r a p p o r t  an  r6gime T4, 
le r6gime S 8 appo r t e  ]par calorie a u t a n t  de prot6ines ,  
v i t a m i n e s  et  sels m i n 4 r a u x  ajout6s,  t a n d i s  que le r6gime 
Sa a p p o r t e  la m4me  q u a n t i t 6  en poids de ces 616ments. 
Les t eneu r s  en pro t6 ines  son t  de 18~o pou r  le r6gime T 4 
et  S, e t  de 28% pour  le r6gime S a. 

Des souris Swiss femelles on t  recu d6s le sevrage  et  
j u s q u ' a u  sacrifice ~ l '~ge d ' u n  an, Fun  des t ro is  r6gimes 
ad  l ib i tum.  Les deux  t issus  p6r ig6n i taux  en t ie rs  son t  pr6- 
lev6s, pes6s en t ra i t6s  c o m m e  cela a 6t6 d i t  pour  le r a t a :  
du  e o m p t a g e  des cellules ad ipeuses  (celles-ci 4 r an t  assi- 
mil6es ~ des sph6res) pro je t6es  sur  le ve r re  d6poli  du  
microscope  on  calcule, leur  rayon,  leur  v o l u m e  et  leur  

n o m b r e  en  f a i s an t  le r a p p o r t :  Po ids  du  t i ssu  sur  V o l u m e  
m o y e n  d ' u n  ad ip0cy t e  • 0,91. Les t i ssus  c o n t i e n n e n t  la  
m~me q u a n t i t 6  de l ipides,  quel  que  soi t  le lot, p a r  un i t6  
de poids  frais :  91,7 :~ 0 ,108% pour  5 souris  du  lo t  T~ et  
92,0 zL 0,094% pour  8 ob6ses (S 3 et  $4) et  p r 6 s e n t e n t  
a p p r o x i m a t i v e m e n t  la  m~me dens i t6  de 0,91. 

RdsullaEs. Le Tab l eau  m o n t r e  que  pou r  u n  excgs pon-  
d6ral  de pros de 100~ le poids  des graisses p6r iggni ta les  
des ob6ses est  mu!t ip l i6  pa r  6,16, il n ' y  a pas  de diff6rence 
s igni f ica t ive  en t r e  les lots  S 3 et  S 4. On vo i t  aussi  que le 
vo lume  des ad ipocy te s  des deux  lots  ob6ses r6unis  est  
p lus  que doubl6  ( •  2,35) a ins i  que  leur  n o m b r e (  • 2,49). 
Si on  mul t ip l i e  ces denx  fac teurs  e n t r ' e u x  et  pa r  le poids  
m o y e n  des graisses p6r ig6ni ta les  des t 6moins  2,84 g, on  
t r o u v e  16,6 g soit  X 5,1~o pr6s le poids  pes6 des graisses  
des a n i m a u x  ob6ses (17,5 g). 

Chez les obgses il y a une  r fg ress ion  l in6aire  est  t r~s  
s igni f ica t ive  en t re  le n o m b r e  d ' ad ipocy t e s  e t  le poids  des  
graisses (p < 0,001) et, le coefficient  de corr61ation es t  
de 0,81 (Figure).  

Discussion. L ' a s p e c t  h i s to log ique  dn  t issu  a d i p e u x  des  
souris es t  t o u t  ~ fa i t  c o m p a r a b l e  5, celui du  r a t  a, on  ne  
no te  pas  d ' a cc ro i s semen t  du  t i ssu  con jonc t i f  en t r e  les 

. 1 p. F. FENTON et C. J. CARR, J. Nutr. 45, 225 (1951). 
D. LEMONNIER, Nutr. Dieta. 9, 27 (1967). 

a D. LEMONNIER, Archs Anat. microsc. Morph. exp. 59, 1 (1970). 

Poids corporel et des graisses p6rig6nitales de souris femelles fig6es d'un an et soumises ~ 3 r6gimes diff6rents 

R4gime Poids des souris Poids des 2 tissus Rayon Volume, Nombre 
(g) adipeux p4rig6nitaux des adipocytes des adipocytes de cellules 

(g) (~z) ( 10 a ~z a) (millions) 

T 4 40,0 ~= 1,72 2,84 i 0,328 47,9 ~= 2,90 493 ~c 96,7 6,82 q- 0,608 
S a 79,8 =t= 6,65 ~ 18,6 :~_ 4,32 ~ 63,9 :Jz 2,98 ~ 1137 • 159,1 ~ 18,0 :~ 3,05 ~ 
S 4 78,3 ~= 2,82 ~ 16,4 ~= 1,83 ~ 65,1 ~ 2,10 ~ 1177 i 118,9 ~ 16,0 q- 2,11 �9 

Les r6gimes S a et Sa sont hyperlipidiques. Calcul du rayon, du volume et du nombre d'adipocytes dans ces d6p6ts. M 4- s~ (7 souris par lot). 
Diff6rence significative avec le lot t6moin T 4 (p < 0.01). 


